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(54) Rod-like Moulded Drug 

(57) The present invention relates to a 
molded drug comprising a mixture of a 
high-molecular material absorbable in 
the living body and a medicine which 
drug is in the form of rods 



substantially capable of piercing the 
living body. The moulded drug is to be 
pierced in an affected part of theliving 
body of a patient suffering from, for 
example, cancer, whereby the 
medicine is gradually released to kill 
the cancer cells. 
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SPECIFICATION 
New Molded Drug 



The oresent invention relates to a new rod-shaped drug substantially capable of being Pureed in 
a livin^body at 8 'SSL An object of the present invention is to provide a new drug delivery system for g 
c Hrnnq to be aDDlied locally to an affected part of patient. 

Recently Kes are made intensively on an administration method in which a drug ls.g.ven 
conSoKo a 2^ part or around the part of a patient having local ^«™*£ m *£ 
oeriod of time. For the controlled-release administration by the local application^ a drug, ttere have 
been known various methods such as a method wherein capsules containing a drug are embedded 
, n around TaTaffecte^part a method wherein a drug is shaped into tablets or pellets using an exc.p^nt \ 0 
° such as a resin If necessary, and they are embedded around an affected part a method wherein a drug 
seated X. eSTSLlno agem by a process known per se £ ^J^^XST" 1 
containina the drug are injected in a muscle or blood vessel around an affected part so that tne 
SpsuS "stay 'in SS capillary vessels near the affected part to allow the drug to exude from the ^ 

1 5 ^^Kwever, the embedding around an affected part requires a surgical operation and parts irv which 
the embeddS is possible are limited. When powders or pellets molded by using an M^an made 
fluid Tend I directlv iniected in the body by means of, for example, an Injector, it is difficult to deeply 
!mbe I Sim in the afflcted part, though the surgical operation is not required. An essential defect of 

on foe mlcro^aDeule rnetiVod has been pointed out that the micro-capsules staying in a blood vessel 20 

20 ZSSS, ShS t£ blood circulation resulting in necrosis around h. ^^^SSSL 
that a eansule-formina material or fixing polymer material remains in the body. The hlgh-mo ecuiar 
ma teriat remaining in thTbody for a long period of time would exert some influences on the livng body. 
AfteHntensIve investigations on new administration methods of drugs made under these 

or rirnim«rtances the inventors have attained to the present invention. 

25 circumstances J^JJ materigI absorbable ln „ ving body " herein indicates a high-molecular 
materiaUvhich s decomposed under vital conditions in the body, such as enzymes and body 
t^mnerature or comXtion of many other factors occurring in the body, into metabolites which are 
Emfess to the IMng body and which are absorbed in the living body or excreted therefrom by 

30 Sons ?e?uliar » the living body. Those high-molecular materials may ^^^?S22t 
thev mav be obtained from materials occurring ln living bodies or they may be a ~ mb ' n a*°"J™™ 
they may be °™ a ' n high-molecular materials, there may be mentioned, for example 

nolvalvcoSc acid rSylactic acid, glycolic acid/lactic acid copolymer and compositions comprising them 

polyglycoiic acia, poiywcui. awu. un* " toriaic necumna i nli vinq bodies, there may be 

as well as polyalkyl cyanoacrylates As the mate rials ' ' n D fa ' d a|g0 in the form of a . 35 

selecting glycolic acid/lactic acid ratio in the <»P*Y™*r ^^^^SiStSSSL acid . 45 
45. acid homopolymers and copolymers, ^l^^ polyg | yc olic 

homopolymers and copolymers, lactic acid content is q (determlned in a . 

,SaSt ^StSSSSSSHmmtt invention are preferably those which can directly be applied to 
parts i^unZe affected part such as carcinoses, hormones, insulin, local analgesics and 

55 "'^rcarclnostatics used in the present invention 55 
cytarabine, alkylating agents such as carmustme and r™" an1, a " d ant,carc,noge 
antibiotics such as mitomycin, carzinophilin. adriamycm , ^^^' M invention are used . 

As other medical administration systems ^^^ d ^^^^ media used in 

60 £o7e75e^ • 60 
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and size and strength of the molded composition of the present invention and also according to 
purpose of the administration. 

The present invention provides a molded carcinostatic drug of controlled release type which 
comprises 1 — 70 wt. %, based on an aliphatic polyester absorbable in the living body, of a 
5 carcinostatic agent and which is to be pierced in a part affected by cancer. The rod-shaped 5 
carcinostatic drug of controlled release type capable of being pierced directly in the body is obtained by 
selecting an aliphatic polyester which is harmless to the living body and decomposed and absorbed in 
the living body and has excellent physical properties, particularly a high compression strength as the 
high-molecular material for fixing the drug and also specifically selecting the drug content of the 
10 molded product 10 
For obtaining the rod-shaped drug substantially capable of piercing into the living body without 
using any plunger according to the present invention, for example, cylindrical rods having a diameter of 
about 1 .5 — 2 mm should have a compression strength of preferably at least 200 g when the length in 
1 cm. 

1 5 The present invention is characterized in that a mixture of the high-molecular material absorbable 1 5 

in the living body and the medicine is molded into rods capable of piercing in the body. The term "rods 
substantially capable of piercing into the living body" herein indicates rods including needle-like rods 
having a diameter of up to about 2 mm and rods obtained by cutting a molded plate of a given 
thickness into rods of a suitable width of up to about 5 mm according to a width of the affected part in 

20 which they are to be inserted. A preferred shape of the rods is a needle-like shape. If necessary, an end 20 
of each rod may be sharpened so that it can be pierced around or In an affected part directly or by 
means of a plunger or the like in the same manner as in the acupuncture and moxibustion. When the 
needle-like molded product having a diameter of up to 2 mm is to be produced, it is desirable to select 
polyglycolic acid having a quite high compression strength as the high-molecular material absorbable 

25 in the living body. According to the period In which the active ingredient Is to be released gradually and 25 
amount of the active ingredient, a combination of rods having different diameters and lengths may be 
employed or plates having different thicknesses and lengths selected may be cut into the rods. 

The length of the rods varies depending on the affected part in which they are to be pierced. Rods 
to be pierced in organs in the body have lengths ranging from about 1 cm to about 5 cm (toothpick- 

30 shaped rods). . 30 

The molded drugs of the present invention may be obtained by vanous ordinary methods of 
molding high-molecular materials. The method is selected suitably depending on the purpose to form 
rods or plates. For example, the method is suitably selected from melt spinning, compression molding, 
injection molding, transfer molding, casting and sintering molding methods. The drug is mixed with 

35 the high-molecular material absorbable in the living body by melting at a temperature below a 35 
decomposition temperature of the drug or the drug is mixed with said high-molecular material, 
dissolved in a solvent and the mixture is then molded. If a high-molecular monomer easily 
polymerizable into the high-molecular material absorbable in the living body can be used for the 
production of the molded drug, the high-molecular monomer is mixed with the drug, and then the 

40 mixture is charged in a mold to carry out the polymerization by a proper polymerization-initiation 40 
method to obtain the intended molded drug. However, the method wherein a solvent is used in the 
molding step or the method wherein a monomer is polymerized to obtain a molded product is not 
preferred, since the removal of the solvent from the molded drug or the removal of the unreacted 
monomer is difficult. In order to distribute the active ingredient uniformly in the high-molecular base 

45 absorbable in the living body, it is desirable to homogeneously mix the active ingredient powder with 45 
the powder base before the melting by heating. ... . 

The drug thus molded into rods contains the high-molecular material which is absorbable in the 
living body and which has a relatively high compression molding and it does not always require the use 
of a plunger such as an injector or surgical operation for the piercing. The rods can be administered to 

50 an affected part of patient accurately and easily substantially without causing bleeding. Accordingly, 50 
the active ingredient in a high concentration acts on the affected part in only a limited area. Particularly 
in case the surgical operation is impossible in the treatment of cancers in the organs such as a liver, the 
rod-shaped drug of the present invention can be pierced therein to effect the therapy. If a small amount 
of X-ray contrast medium is incorporated in the drug in addition to a carcinostatic or the like, it is 

55 possible to conf irm the cite of the piercing according to roentgenoscopy at the time of the 55 
administration. Further, the dose can be maintained or controUed in a deep, affected part by previously 
determining the active ingredient content of the rod and concentration thereof to be gradually released, 
since the drug of the present invention is molded into rods having uniform shape and a given active 
ingredient content. The following examples will illustrate the present invention. 



60 Example 1 

1 00 parts by weight of glycolic acid/lactic acid polymer (50:50) passed through a 60 mesh sieve 
was mixed homogeneously with 50 parts by weight of finely pulverized 5-fluorouracll (a product of 
Mitsui Seiyaku Co.) to obtain a composition. The composition was molded into rods having a diameter 
— — of-lTmiiiYTOBans^-aHfoka-ty^ 
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The molded product having a length of 1 cm had a compression strength in the longitudinal 
direction of 320 g. 

tom i00 2 partB of polyethyl cyanoacrylate obtained by polymerizing ethyl cyanoacrylate 'monomer 
5 commercially available as an adhesive for the surgical operation by casting ma petri d.sh was d.ssolved 
~ in 1 000 parts by weight of acetone. 50 parts by weight of finely pulverized 50 fluoro uraa was 

disposed in the solution and the whole was poured in a petri dish to obta.n a plate by casting i method. 

The plate was dried at 1 00°C in vacuum for 24 hours to completelyremove acetone therefrom. 
The thus obtained plate having a thickness of 0.1 mm was cut into rods. The rods had a compression 
1 0 strength of 270 g, when determined in the same manner as in Example 1 . 

EXam ?00 D arts bv weight of polyglycolic acid (having an intrinsic viscosity in a mixed solution of 7 
parts by wK of Sorophenol and 1 0 parts by weight of phenol at 30°C of 0.3 passed through a 
60 mesh sieve was mixed with 30 parts by weight of finely pulverized 5-fluorourac.l in a constant 
1 5 temperature bath at 21 0°C to obtain a solution. Rods having a diameter of 1 mm were prepared from 
the solution by the crystal pulling method. ' . 

The rods had a compression strength in the longitudinal direction of 750 g/cm. 

Example 4 of ethyl cyanoacrylate monomer was mixed with 30 parts ?*f u ° rou ™}-™° . . 
20 mixture was poured in a glass petri dish at room temperature to obtain a plate haying . th ckness of 1 
mm comprising polyethyl cyanoacrylate and 5-fluorourcil. The plate was cut into rods havmg a 
Sametero" 1 mm She rods* having" length of 1 cm had a compression strength in the long.tud.nal 
direction of 640 g. 

25 EXam 30oarts by weight of polyglycolic acid (the same as that used in Example 3) was mixed with 70 
parts by wefght of glycolic acid/lactic acid copolymer (50:50; the same as that used in Example 1 ). The 
mfcfure was dissolved in a solution of resin in chloroform. A chemical shown in Table 1 was added to 
™e resumTg sott on and the whole was poured in a needle-shaped mold. The solvent was vaponzed 
to obterne 9 ed?e-shaped molded product having a diameter of 2 mm. It had a compression strength in 

30 the longitudinal direction (1 cm length) as shown in Table 1 . 
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Table 1 




Amount 


Compression strength 




(in total 


of the molded 


Active ingredient 


50 mg) 


product 


, 1 -(2-TetrahydrofuryU- 
5-fluorourcll 
(carcinostatic) 

Mitomycin C 

(carcinostatic) 

llosone 

(carcinostatic) 


1 5 mg 
1 5 mg 
20 mg 


740 g 
750 g 
250 g 
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10 



15 



20 



25 



30 



35 



40 



50 
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EXa T!To 6 parts by weight of polyglycolic acid (having .™J^ a 

tfame ?r of 1 mm were prepared from the solution by the crysta puM.ng method. 

The rods having a length of 1 cm had a compression strength .n the longitudinal d.rection of 750 g. 

^^OO^arts by weight of glycolic acid/lactic acid copolymer (comprising 80 wt. % of glycolic acid 

having a diameter of 1 mm by means of a Koka type flow tester (a product of Shimazu Se.sakusho) at 

1 8 °° ? h B md s had a compression strength in the longitudinal direction of 380 g as determined by 
~using.sam ples-hav.ing„ajengthj3ll cm_- _ r 
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Test 1 

A controlled release effect of 5-fluorourcil rods prepared using poiyglycolic acid in Example 6 was 

examined. . . _ 

The needle-shaped drug having a length of 1 cm and a diameter of 2 mm (total weight: bQ mg, 5- 

fluorourcil content: 1 6.5 mg) was pierced and completely embedded in the liver of a rat (body weight: 

385 g, 1 00 days after the birth). Change in amount of 5-fluorourcil remaining in the polymer base with 

time was examined to determine the exudation rate of 5-fluorourcil. 
The results are shown in Table 1 . 

Table 1 



10 



15 



Time (days) 


Amount of 5-phforouracif 
remaining (mg) 


Rate (%) 


10 




1 


10.73 


65 






3 


6.11 


37 






5 


3.79 


23 


15 




7 


1.82 


11 


K 


11 


0.49 


3 




■ — 


15 


0 


0 
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Thus, it was recognized that 5-fluorourcil was released gradually over 1 5 days. 
5-fluorourcil concentration in the serum of the rat was as low as 0.2 — 0.02 jug/g for 7 days 
20 directly after the embedding. It is supposed that the active ingredient in a high concentration acts only 20 
on and around an affected part without causing any side effect. 

Test 2 . ^ 

Yoshida sarcoma cells were planted in the abdomen of each of two rats weighing 296 g and 340 

g respectively. Two weeks thereafter, a rod containing 5-fiuorourcil (having a length of 1 cm, diameter 
.25 of 1 .5 mm, total weight of 20 mg and 5-fluorourcil content of 6.0 mg) obtained by using poiyglycolic 25 

acid in Example 6 was pierced and embedded in each rat and advance of sarcoma was observed. 
The results are shown in Table 2. 

Table 2 

Condition of 

3Q rat before Change after the administration 30 





Rat 
No. 


the admini- 

* 

stration 


4 days 


8 days 


7 f days 


13 days 


20 days 






\ 


296 g 
(15x15 mm) 


303 
(18x14) 


315 
(14x10) 


330 
(6x6) 


332 
(0) 


360 
(0) 


- * 


35 


II 


340 g 
(12x22 mm) 


340 
(15x15) 


359 
(14x14) 


364 
(11x11) 


376 
(6x6) 


402 35 
(0) 


• 

V 



Numerals in the parentheses represent sarcoma diameters. 

It is recognized that the disease was completely cured 1 3 days after the administration of the 
molded drug of the present invention. 

40 Claims 40 

1 . A molded drug comprising a mixture of a high-molecular material absorbable In the living body 
and a medicine which drug is molded into rods substantially capable of piercing in the living body. 

2. A molded drug according to Claim 1 wherein the high-molecular material absorbable in the 

. living body is one or more materials selected from the group consisting of poiyglycolic acid, polylactic 
45 acid, glycotic acid/lactic acid copolymer and pplyalkyl cyanoacrylates. 45 

3. A molded drug according to Claim 1 wherein the medicine is that usable for the local 
administration to an affected part 

4. A molded drug according to Claim 1 wherein the medicine is a carcinostatic medicine. 

5. A molded drug according to Claim 1 wherein the rod has a compression strength of at least 

_50 — 200-g-when4be^iameterJsJL5==2Jim^ : 50 
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6. A molded carcinostatic of controlled release type according to Claims 1 to 5 which contains 
wt %, based on an aliphatic polyester (selected from the group consisting of PoWY 001 ' 0 a * ,d ' 
polyactic acid, and glycolic acid/lactic acid copolymer), of a carcinostatic agent and which has been 
molded into rods to be pierced in an affected part in the body. 
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